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(54) COMPOSITION FOR ORGANIC EL ELEMENT AND MANUFACTURE OF ORGANIC EL 
ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To easily perform 
patterning of high accuracy in a short time, without the 
generation of flight curves and the cloggings in forming a 
pattern by an inkjet method. 

SOLUTION: A composition for an organic EL element 
which includes a precursor of a conjugated organic 
polymer mainly forming the luminescent layers 106-108, 
and at least one kind of fluorescent coloring matter for 
changing the luminescent property of the luminescent 
layers 106-108, to be used in the pattern formation by an 
inkjet method equipped with at least one of the 
conditions that a contact angle to a material forming a 
nozzle face of an inkjet head 110, is 30-170°C, the 
viscosity is 1-20 cp, and the surface tension is 2-70 
dyne. As the precursor in the composition, for example, polyvinylene phenylene or a 
derivative thereof can be used. As the fluorescent coloring matter, for example, rhodamine B, 
distyrylbiphenyl, coumalin, tetraphenyl butadiene, quinacridone and the derivatives thereof 
can be used. 
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tt**± < fmaiojBab^awc**. 

[0045] ®3£&*fc LT«i, 1tfe<D?6fe£ 

SrlTtS »f U JUh'7 x-j\,&J:V*;C0imfcX'hb 
Z fc#*#3; U\ 

t(5i«. • r/i'X-;ism&m&iz'*r 

mx'foi. ttzppvtt8mm { ±<ftyt!aco&i$,tf!g 
MX'fob. 

ioo46]i*. n&co$t&%zii-fb mvmit&m 
tuii« cotmvf-xfobzbtmz 

u\ ztibcomft&miijiiffi&mye&mtn®. n 
ftTx-fobtz^Amm^mxh o„ itppvtias 
tt**i <3ZXMcr>Bmm%X'hb . 

[004 7] >I<D.£o*313fcfe*k LT«, Midi'-? 
vy. ?7'jy-i, ?7'jy-6< ?7>jy-7. ? 
7'JVl 20, ?7'jyi38, ?7l)>'l 52. 

'J>1 53, ?7'jy3ll, ?7'jy3 1 4, ?VJ 
>334, 771)>3 3 7, 77'J>3 4 3f*'Wi3 
tcb. 

[0048] S <5S^3Kfefg 
fcLTti, f-h77xX;py^v'XV (TPB) £fc<± 
TPBBBWfcrft*ifc3V#4L^. .Ift<3<9fl3£fe5g 
JiidEaNS* 3 tfe«W fc R«, & fctfj*** 

i*4r®T'*o, s^ppvti< mugn&fc 


tm$,xh b . 

[0049] iiUtOi 3*18fcfefi?[i, I8±*{±24i 
J2Lkfc®&LTfflV'* i fctfT'# S>. 

[0050] £;h.*»059tMM»Ki. WESttUMMH 1 * 
mt^co mmtffimfriztf l , o. 5-10 ut%ma 
ZtlbZbtfMt L< , 1 . 0-5. 0»t%®n$;h.& 
GfctflOiifiliv ®3tfeS«o®DS*«^5ar&k* 

-2r. 

4 k , ±3$bfc i a =5r^7tfefg5r3nx. 
* - k tei *3&** t HK=»6rt. ! 5:V'. 

[ 0051 ] ttz, ±ieflrffi{fcfeitffb^*[±ffite& 
jsEtajBifejiMfeLT^&ik^jffiLv'. mmm 
f±. ±I2MIE#:, Sbefi3N?£3£gfc:i8»£ tzlZZj-lz 
jm-$itbZb&X’$bfzib' 4 V^'x-y 
□T'WTriSE LaStt^SHl^i^frtlUfc 9 SIS9£ 
«£■*-.: fc£l»jfc-$-*fckfcfc. yX;Pa{ci3ft-S'fy 
^0>iS«ftt*<tt»f*;k(cW¥-L» ZtiizJz-oX 
4 v9 &R6jk-r«.i kT# b. 

[0 0 52] i<7U-5*8&ffig38fc(;i, Mid. *. > 
9 7-/V. z.9J->vm<r>*tm%'&.<X>fobTiVa- 
/K N. N-y>f/^^A7S F (DMF ) , N-y< 
f^en'JEy (NMP) . ^f-;W S^'/Uv (D 
MI), 'Jy^-)VX)Vfc3ri'P ( DMSO) §E<D*r«j§ 

ztit>e>mj&£2mxt 

mmM.&Lfci>cOT$>-?XbJ:\'\ 

[ 0 0 5 3 ] s bliz. fix 

ftL\>\ ztilz J:9, mmtfA'yX'Jy. 
■y bSX/vnx&m ■ s d k Sr^^Kift-& i 

k^-C^S. *»*»-5S*K>JkDT{4, Mxtf^U-feU 
v, yxfi/y^y zi—ivmn^mrivzi—svtfm-fh 
tl. Ztlt>£2mUlkm&lt:t)Cr>X-$)~?X{,J:\ / \ 

[ 0054 ] a*»3<oaarDfik lx u, aK«j^«cgt: 

L 5 — 2 0wt%g^*iSfiL^ o 

[0055] *43, 

iSanLTtiC, i^K. ^^fij, , feSISSSI, 
IffiihffJ, pHtf»ffi^l], ®Iixv;>^'g V. UK 

y ; k*’T'^ h. 

[0056] JbSSWMffiflskibfcfeRk Sr-i-O^liE L 

^>?yx7hMl:±9A^->i 

[0 0 57] ZZX\ 4>?yi7l7'J>fiyyt: 
±5EL^Wl83g*fek«, luSaffiEK%^^[c?g« 

ifc« 4 HftS-tfTi»tai«k LX^"/ h'frt>Rt£3l£X, 

< k t» l &<x>mm£&f%t b z t £ V' 7. 

[0058] frfrb 4 V^i-'x -y pry Vf- ^ 
tiPiif, »a*y ^ 3 - -x yyiffimzfr-oftttf^xrT 
oZbffVZb, i Jt, ttffifiwiiMt J; 0 fDfwifUS 
* s «at*S**9, 



(7) 
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#6. 

[0059] J3T<0J: 3$r« 142r 

3Tf£> t<0’C*S. 

[0060] m&Wi'fy? y'x -y bffl£7)^-y h'i’|g(t 
l>yX;uoyX;P®2 5 15: 
ffifctZttfMztt-thmmiitf 3 0 ° —17 0° T'J) 
0, 3 5° -6 5* t'J5;i:AWLV>. $flj£!fe]tfd 
<o^Hcotgttft5- to; fc (ci-sf, HMftcojRfffl# 

3r-i>. 

[0061] 0 * yfaltr&S 

Xzt&tzub. «j«tt*i!tart-&IR. MftAVXH<9 
•£ d t #£> £ . d?)i§£\ yx/b 
LfcfflSttfc ttffi LJ: 3 b-f & ttmz b coffiS 
mt&miT'tel-tctllzi: 

ti&z 1 o s attatKsiar# &v o 

tf&t. ttzMft a#9®J£ka<3r6. 170 

' SrSi-Sfc. lfl)£^fcyX/b7Lioffl5ffrStf®/b,h 
=5:0. VX;kftffiT^yxx#xo]frKa^5tL&v^ 

6 . 

[0062] ffl{£ft£m!EyX 

&®:*tL5 0juml3±c9-fix5:±t6dfc5-^3. £ 
®5&iSc7 2 0 OHzT'jlifitt 
aj Lfz b £ o &±£&t TX>B$[a£V> 

3. ±^XX;HFL^?liiitt*Cf:j%—-e$) 

£ gliO^t i-p 

TH£U ^•yKS-3'U-r.xXt-SittiOSFM'f 
&di:#-e#6. d«mfrSl**0SS^'iSV45fc'SSS* 
£ & 9, -f xy xx -y b:6 p£ 
K i * E Limo«3B!MES:ffiTS-a:i«j®lhT* £> fc 
^il>. KybT'iifRbTfftT'/9MSi± 1 0 0 0 fplU 
±x■hh^ttf&mx'hh. 

[00 63] d<OJ:3£»tTffitf0tfmitS;h.£di:(:: 
J: 0, ftfMifr' ^--y^b "ifgT'J) 0. L*»t>»* 
XXfroZbtfX'ZZ. 

[0064] ttz, mfEaS^c^^Sii 1 cp~2 Ocp-C 
fcoT. 2cp^4cpX'&&Z mWaWWi 

gtflcpjfcjre* £*&•£, Hu!BB5lg^fcJ:^3tfe^<0 

Zc?t&m$:¥mU§tc<*c&.—X, 2 0cp£j@i..£,ii 

-f, yX/b7Lg5rX#<-r«.^co^H^ft«&^SL=5r 

v^RBO, 

#v4§-£\ iM.m'¥<nwmttm ajugc, yx;b?i<7) 

BB9«»*yB*!W<[<Sr6. 

[0065] sfcfc, friaffl)^Wi^M5S7l* J 2 Odyne- 
7 OdyneT'Si-pT, 2 5dyne~ 4 0dyne*5#f£ In. d 


<b%M<b$kW&?l tdt •& d b lz <£ 0. ±& L tz&M&X) 

IS-S-fcPiaL jR*rft*<9££PMU 

<£Pi.£d i# : T^ h „ ^05131**2 0dyne^^|T'S>.5 

fc-i y x/umwmfmmizztt&mtiittfm* 
■throb. ±mm^<Dts&bm®mTm i 'oi>i±t. 

JRfrffl:/!)* 9 <:&■•&. £*, 7 0 dyne ££§£.£,£ 

Mj£ 

^jcODtai*, RltttrM SV/«aftl«|;t(:l, t ' 
[0066] *3WB«««E 

±i6LitffllW. fc 

t lot~ouri!5ffl^H5r}tS-r'S>t>W'C'*l)*\ 213 
±c0ffiS<7)ffi-^:O^f1±{co^T^:ft 1 S:)m'r5iXb 
§ feKI«-^T«Wttfcov^T»Ji-«-4 6c9T'fc-pTfc 

IV^. diXti-pT. ^^^iy'x-yb^tJlOjSL^C 

[0067] Las^-cosut^rffli. ±se 

E xx -y bffl^s-y h'COSXjl/71 

-ttXs'!3’ — > : bfci£-i~i,XW.b . 

5r^-r«.I^i: STW-f-g. d b 5r#®i;-ri, i,<0T'J> 
*. dmciixtf, 

mt-&facOmmfa$M.Vil$:ttnb LTfflV^7t46, fflf£ 
feWScolrlEgMft. ’ftH£is£V : 3mmj]<b&fi3lgWJz 
# <, L7c* j -pt . m&m®mittt:m.crmw. 

SrHiaif 4 d b * 5 T'§ 

[0068] 2|sfgHJi<o3rBm L^<7)Sjt3rftt*5^-c 

>^xx -y bffl^'y b'co^ii5:ll2i3 < }:^ 

03(C^"f'. 

[006 9] V^xx-ybffl^-y HI Ofi, Mt 
lfxr-yuxm<x>yx^xu~b 1 1 bMMfol 3 b& 
fe. mmiatmmt (u^-s<xu-b) iszitl 
xnfeztix^z. 

[0070] yx/bru- b 11 bMmu l 3t«; 
tts 1 5 izi. -iXWStcoQm 1 9 b &ffl 9 2 1 

^-^1 9feJ:?/?g?@9 2 lcort 
®l±2fs%0J^)ffl^ftT'>S?t;$iiTi3 9» #2SH1 9i:?ffi 
j@0 2 1 i: «5fit|&P 2 3 Sr^LTjUlLTV^. 

[007 1 ] §A,fc, yX;b7V-b 1 lfcii. S^l 
9i^Mft53x -y b«t«M-r.|>7ti6^)yX;bfL2 
5^'ISit4bir^S. — *\ ffiift^l 3(zti. ?SS9 2 
1 ii&te-thtzbcoH 2 7* i ^$txTV^ 0 

[007 2] ®®)^1 3«0S^1 9£*f|Brt.?>® 

fcR«ffl!lOSg±(c:{i, mrlB^rai 9<7X4g^33J55$-ti:r 
Emmir 2 9tfm-&$tix^?>. 

[0073] d(7)Etlf 2 9«i 1 S<01®3 1 
QL aL. iilif & i:ffms-f-2 9 i 3 

{Ciiffl L „ 2 9 * 5 ^ SSJpK 1 

3i>—dix[cj:-pr^l 
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Ltztf-o t, iaai 9 primal 
zmiMzw%-t&&i&mwig0 2 1 a» 4 «*ap 2 3 
Sr^L-CSEA-T-S. 

[0074] sc, 2 

£, 9 £sums 13 lit bizTicommzm 

t. ztticx 9 am 19 i>Tt<v®mzm s19 
^cr>mm&<r>E.-hifi±.^ u yx/u?i 2 

[ 0 0 7 5 ] *£, yXO-712 5c0)121gptti:, 
cDMrffltf 9 • TLIaS 9 S:K±t--S»* 46 tffi 7 f <®2 6 # 
l£(tt>:h.TV'*>. 

[00 7 6] -r**>*>, 03C^TJ:otm«, Ni 
-rl57;Woifl/y*^ •y^SA^Sr-SSS*® 
2 6^'tStt^ilTV^. 

[00 7 7] 0%^-y h'fcffivvt, Mitf# ■ W 

■ mcr>3m&iziiim-t 

■t&ztlzj:*)' H m*B 


[0 0 7 83 ZcoZoZ'OfiSjL-yhttMzXtill' 

amcommnm. 

%fr-z>famzwm -3 C £ &X'Z , Cix^i 9?BfriX) 
h. 

[0079] ttz. ;#Uc:±O^Six^fSMWi*S 
mmmz&^-cmmbtc&y-? ytf-v v<nmE^<r> m 
UBS:<, WnfzELmtt'i%hXbtfX'1*h. 
[0080] 

[HMM3 m\ *&BM<7)Mwmmitz'y l ->xmwi- 

h. 

[0081] 1. S«SEL m=i*»it — 's<n&j8L 

(hmmi ) ^lfcTtit^tiE 

rTj&KJ: *34 V?i^'x •/ IfBVX/W' 

[0082] 

[*11 


(xm«n 


mam 

« w s 

**«(wttt 

mm 

P P vKUBfc^cjgj® <i.5»u) 
(*/#/-*-5/95 

26 

mmm 

it *)■**)> 

6 


1 0 

mmm 

DMF (N.H-y>J-.ll.* A, ATS K) 

60 

!*** > Il ft\ 1 

Swtcw 

0-^3>B 

0. 0075 

2wt») 


[0083] 01 ^'9^*®1 0 4_LC: 

ITO3ffi|*tSl0 1, 1 0 2, *3 ±tfl 0 3 £7 
* hVV^77 ■(— Ci»), lOO/imtyf, 0. 1 
/i m^criy ^ - > Sr^-T S. 

[0084JSC, I TOS0JHfStil®lig£®6, 3£H 
iff® £ 4 £3ftfcX:ii0i§A5 ■•/ 9L'J 

*hl 0 5^7tl' l JV/77-(-Cl:OMt'S. 7 
77?lyyXMi(@20xim.I?2. 0^m£L*„ 


[0085] §4,(C, >f ^^iXx.y bT-'J^hMgai 
0 9 CO'S-y H 1 1 0*PB±fE<OfflSfe£tttt]L*:. 

[0086] (SIMM2) n-;TSyB<9tt;b9C:#fe 

mit&mt lx V3.+v Ltztmn 

±IEHMM 1 £ [ 5 l«tw VX 4 y ? y X >y h r U A h ffllg 
SI 0 9 CO'S-/ K 1 1 0*'4ffl^ft?rDtaiL*. 
[0087] 

[^2] 
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<3969(2 > 


mm 

» » s 

^WI(wtS) 

met* 

PPV*WE#*»« U.fatx) 
MoW-*- 5/95 fflS64MW 

26 

mm 


6 

;u 

1 0 

mmm 

DMF H) 

60 

mx&x 


0. 0075 

(wmm&it-. 

2«t X) 


[ 0088 ] (mmm) v-y$yBco{tfr Y )i,z®& 
<)vyzmaLtcmm, ±iasg 
tsm t^mzLxj v7'Jjl-v bT<) ybm$mi o 

Sda«3) 


9<7yv-y K 1 1 
[0089] 
[«3] 


masm 

w « a 

«**(»«) 

mm 

PPVIN18**3ffi)* (l.Srt*) 
(*/W-*-5/95 ©S&««) 

26 



5 

' 

1 0 

mmm 

DMF («.FS>/fW^75K) 

60 

i ll |i. M mm 

aUteaft 

KV 

0. 0076 

2ft%) 


[0090] mumi) n-^SyBcO^OfciTfe 

mx&mt LX7-?'j>6zmaL. smiz^'j-tv 

>3ut%tii ;t/y'xfuy/'j3-;n 2wt%fc Lfei 'J. 
W±, 1 k LX A y?y'i y hX'J> 

096W4) 


MB^gl 0 9CD's-/ K 1 1 0*'t>ffl^^SrBttbL7v:„ 

[0091] 

im4i 


sum 

» » a 

£**<■«) 

vtm 

PPVDIJBtfcWB* (1.5rtt) 
C*/»/-A-5/95 

25 

mm 


3 


1 2 

mmm 

DMF (».H-yX^n-*AX>rS K) 

60 



0. 0076 
(F!KW®S#J*: 
2vtM) 


[0 0 9 2] (Stt«5)D-ysyB^i.0l:t6 ttfctJL*. 
SitejtiLTTPB (fl77x-;WyXy) £ [0093] 

WtiUtfzLMli.. ±ieM6W 1 £:[5]SH: Lt'fy^yx im5 ] 

••; bX'J > 10 9<7) / \'y H 1 1 











(10) 


#HFP 1 1-54270 


(SMWJ5) 


las m 

« w * 


mm# 

ppvtmmms u-t**) 

26 

mm 


6 

‘J3-1-VV9')^—K 

1 0 

rntmt* 

DMF (N.B-yy^JWiA'ArS K) 

60 

mx&m 

tbp (r)-?y yi y) 

0. 00 7 6 
(HMSWSBFHt: 
2vtK) 


too94] (HSS096) p pvmmfc<r>mi>oizft& 
N-PPVffiggflc£<£fflU ttz, ft 

y£ 0 . 0 0 7 5ut%mnlWMli. -LldfS»J 1 1 
(WSH6) 


mmzLTJ y;yx '/iroviffigii 09^7 
F 1 1 0*><bffl5S;^i?tSlL!t. 

[0095] 

[f!6] 


msm 

# n * 

£**|wt* 

ABB* 

CN-PPV1WB**** (l.8«t9Q 
(*/»/-*-5/95 

26 

SJH9 


5 


1 0 

swt 

DMF (B.N-yy^A-^A’ArS K) 

60 

s*e* 

Ky 

0. 0075 

(tmamtsNt: 

2rt%) 


[0096] UtlSflU ) muzftrtmz, PPVflg 
lgfteKj£?S£5 Owt%. D-^SyBOtfcbOfcJifeit 
%£LmtLx*-t7'j Fysrsanu mmtLx?') 
-toy 2 OutxtiXx/^^y^v 3— >v2 0wt%, 

1 Owt%^-r 


UESUtefl 1 tuaifcLr 4 y? -y ft «j y hm 

SI 0 9ffl\7 F 1 1 oa^»£9»&ntffiL7’S. 
[0097] 

[^7] 
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U&mi) 


KJ3M 

» » « 

£*rft(*tx) 

ttUEtt 

PPVttlB**** (L.BitX) 
(*/W-*-S/95 ®a^j«W 

50 

®WI 


2 0 


2 0 


DMF F) 

10 

SBfefe# 

HV 

0. 00 7 5 
(ttWttSHHfc: 
lwtX) 


[0 0 98] Utf20«2) n-y = 

vBcoftb 0tUffeibfcfe* b LX ?v y y 6Sr^Jn 
U $&V£MMb LTDMFSr 7 5wt%#^L, S0#J£ 

(tt*WI2) 


y'PVx.'j hTU 0 9tfKv-y H 1 1 0frt> 

[0099] 

[*8] 


<&**» 

» » * 

^*(wts) 

nn* 

PPV|R®*=WS» (l.Sitt) 
(*/»/-*-5Ab ©»&»») 

25 

iSBBW 

9>he<l> 

0 


0 


DMF (K.H-y>^*^AT5 K> 

75 

mx&m 

■; > 6 

0. 0075 
(l!K0tt§3i#tt- 
2wt W) 


[0100] (SkMM3) Oiz^ PPVff 

IB{tok?§?££5 0wt%» &ffllbLX7') J t'jyi Owt 
%HiiX/'Jx.^Uyy9zt-)V\ Owt%„ ®t?mcOD 
MFJ30, \-i?mm \i 
Utt8«3) 


bnmizLx-i >■?¥* -/b'r'jybmmw.i 09 ^ 
-/Hi 1 ofrbmsmzmiLtz. 

[0101] 

CIS9] 



» » * 

£»*(*«) 

MB* 

ppvn®**®# u.*»t*) 

(*/^/-*-5/S5 ©»&»*) 

50 

SWH 

^y*y> 

1 0 

3—*/ 

1 0 

msm 

DMF (N.S-y.Ff'.IMJ.iPATS K) 

30 

8*fe* 

a—^=>B 

0. 0 07 5 
(iWfcSSKttfc: 

1 vt96) 
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(01021 2 . 

ms 

±j£<vmm\ 1 - 6 fe J: tfitWJ 1 —4 

ifc^k xummxktizm%.Ltc. 

[0 10 3] ttz. ZtltzCOm&ysZJ y7i?*-v hffl 
XV >? (x/yJ-500C. yx'yi^B^ 
fi£W|St : -r h 7 7/PtoX-f-by-Ni ±t?fy( -y 
)■) cosXjU Tb^tttiiU 
[ 0104 ] tmmcomff&tr*) 

mjg.& xv s X)\y&<r> gis 9 . 

[o i o5] a. mms 

jis K 321 lcommpicomj&imi'ZLi-ztf-ix, 
may xjumcomi&man-tmsmi&mc^mn £ 
mfettz. 

[0106] b . 

i&g2 o°az&w&±ii&mmi<o%;m£E§m&.itz 

[ 0 1 0 7 ] C. ^ffi35* 

(3S8WSSR) 


r cov ->t . am x 3 fcj&r&t 

x&mfczn^tz. 

[0108] WiW $r BJrffifr ' 1 ?to KPIBCOWCO □ 

catf-t & k. mmamm&ti i mms.t>i l z¥i*>m^>x 
?iz%->?zbz amrt& . i fficom&z m t -ttum 

mrizBIsX'$> 9 . itlSr±t5l#±tf 
h-h\i. 2 n rrxbh ( rii'gncotmco^m „ z<r> 
mm'b. mSraa$L-Tffi^ttO^H3g7)r$r^*. 
[o1 09 ] d. mmiitfKimm 

€)Stl2:3i^tt!U (if mi7 2 0 OHz) Lfcfc^cOmilE 

o tht xam-tb 
[o 11 o] e. yx/WcoBiSOfm 

(mam. 1 2 0 ohz> u mint?zm 
m»<mmttmzxvsxiviufiBrn*) u at\a^miz 
%-ofctmizm s-ee^-rs^rasrsisgL*:. 
[ 0111 ] zti^co&Mkzmi oiz^rt. 

[0112] 
mi o] 


fiSK 

ttSC [cp] 

£B«*> [dyne] 

saw c* ] 

nffs^oas (») 

BlSdiOSU* (»> 

mm 1 

3. 72 

32. 9 

59 

3 . 000 

10. OOOULk 

mm 2 

3. 60 

30. 1 

60 

2. 800 

10. OOOJiUi 

36KH3 

3. 62 

39. 6 

40 

2. 800 

10. OOOJJUi 

S0ttH4 

2. 80 

31. 6 

38 

2. 900 

10. 0 0 OULh 

WfcWB 

3. 58 

33. 2 

36 

3. 000 

9. 000 

xmwe 

3. 86 

3 3. 6 

64 

2. 800 

9. 000 

wmi 

30. 3 

18. 5 

20 

100 

1.000 

axm2 

0. 9 

90 

175 

200 

10. OOOliUi 

fct«M3 

25 

1 5 

28 

e a « © Rt m * % 


[01131S10(=^-r X 3C. ^Si^j 1 ~6c0«-ffl 

0 mgs xtfj x/u7i7Bi£o 
mmi±{&< „ -hhchjb umizm-tz bcom -? tz. 
[0 114ltC, wmcoimpi. ttJ*8 J:tf*W5R 

9MJ% J $-SX/l'7LcoBmO$mtfM< . ®6T& 
fifzb O0Tfo->fz. 

[ 0115 ] extern. vamin&fmixyxjiji 
jsHfcf»u&<. ttz. a^^ntajs-iwriB, wf 
m* 0 mm& xv-j x>vx> g is 9 mmm < nffltt as 
i^beoTb'itz. mma comma. **?«** 9 s 
s.im<mm^y--yxi,zm^^bx>Th'otz. 
tfz. itmi3<n®jmi±m-hizsxji'7L&Bm£9 
u w,mxib^'&iiSz,ztti'X'Z%fr-ctz. 

[ 01 16] 3 . 


■pci 5o-c. 4B#fgj[is^!iaL. mm^cowMix* 
i%fti L fti*it2,zkizx'ofr&. m&. 

#M110 6 (ft) , 107 (Mi) t*(il0 8 
(W) £)&SL*:. 

[ 0 1 1 7 ] <M;: % h'-l?>XLXt'W>7/ls$-VX. 
*ry‘JS-Sl 4 g#&M£m^-rZ>ZbtzX 9 0 . ljum 

111 tm&uz. zvm^mm 111 
n. m®frt>con?&A£®MizL. ttz. 
XMfrzmzn&zbax’onmmytmg, m®bx> 

&\*'ziy-?7bZBl&'tZ>Zb<,z&5--t&. 

[ 0 1 1 8 ] LTII£0 . 8^mco 

A 1 L iRSttlffil 1 2t:mmmaX*)mi8.L. JlWE 
L*?fcttjfcL,fc. 

[ 0119 ] 4. 
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tt&comtm 1 - 6 l tzwmnim 

mi& xtsmmte^TTmcvnmz x oims -1 
tz. 

coi 20 ] f. mimnmE 
SrJgWSffiSrS^fcEnSnL. led/m2 WSSmgfcSi 
sju: t i vtw 11tz. 

(0 1 2 1 3 G. 

&i&mmk<mw®-m: i o o%t u wmmx- 
swmss$rEPJDLTis^w(c^$^» m&co^&m 
£U ®WmmznL5 0%i,zi8;T-fZ>&Tcr l £fm$:%t 

[0122] &J3, fglfc&ttfi, mi& : 4 0X1. Sg : 


2 3%, loSE^S: 2 0mA/cm2'C#>£<, 

[0123] H. IBfcSig 

fl$KEJt£ 2 0 mA/cm2i: Litfc# <r>m££ffl.mr &. 
[0124] I . 

[0125] J. fiSJgcSgtt 
j^BS-2 0 0XTC6 O^OJpfiL^, ¥k%Mcr>9J 

[0126] GilGOSSHSm 1 (CSrf. 

[0127] 

(mu 



RltHklE [V..I 

* ft * rSMiir] 

ft * H iff [cd/.-J 

«CBft«S In.] 

JSMSXtt 

**« 1 

3 . 

0 

s 

0 

0 

0 

2 

0 

0 

0 
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2 

0 

o 

*»« 2 

4 . 

5 

4 

9 

0 

0 

1 

8 

0 

O 

4 

2 

0 

o 

*tt« 3 

4 . 

2 

4 

8 

o 

0 

1 

7 

0 

0 

5 

3 

0 

o 

**« 4 

4 . 

3 

4 

9 

0 

0 

1 

9 

0 

0 

4 

8 

0 

0 

*»« B 

4 . 

0 

4 

S 

0 

0 

1 

9 

0 

0 

7 

3 

0 

0 

*«« 6 

5 . 

6 

4 

6 

0 

0 

1 

8 

5 

0 

5 

3 

0 

o 


[0 1 28] m 1 t hfrZ, J: 3HifeMl~6 

xx-v h<7/&±*<£<. ttz, mm ■ 

■ff'i^s^fi'fz. 

[01291 ell, &&ty<7>w&E bm^mmwnak 
u^EL^FtfDssit^rst-ov^r, 
Ltzw-iX&mLtztf. *5siB«;r*i4»cisjesns. 6 
<x>xm r<. Mi.^ts 

tt-5I^3boT6J:V>. a*, 
fcAt]8SDSixl.S3fefeS[i«EttSfflEfc«P»^fcti%- 
fcftft U#§ itflT&ixif, GixG(cl® 6<0T'(i 

[01301 $^>(3, 4y?vx-/ bmr'jy-ycoyx 

[0131] 

[#»«&*] JsLBC^fe Jt 3 fc, l£ 

, SfctW^KOigJSv^cJ: DEL 

fc mt&mtcommitizxo. m*<x> 
fajytsrtf I. G t tf'C'£ 

&£., Iti/t, ifib*IJg ■ Jl^iftT'^S^tK&E LS 


^atfSrggS^^ G btfX'i* h . 

[0132] a*, *#&^iiriasaj£«Mi, 

(DtzMZ'f y7 /'x -y F^Sr^-r6 G fc tfT'#, * 

<*>b. 

hZ. bt£< , ffiffiC*-5®^NaTSS<9igVV'?^--/ 
*LT, 

3 g b i?xn , s ib$&®m<rmwm- 
%xhh b b t izMAmzmifzmmt:&f&-r% z b 
tfX'th. 

[0133] ttz. ftXMttmb 
blz± 07ibft^tX-hmmfrZl5tsi>cDX'hhtzSb. m 
fcfcft, &&ttzummmj) ^^(4iS5togEtjjg*5/§ 

</y? /x -y LTJSLJt^fefftC^ 

izmm.-t&zbtfxzz,' 

[ 0 1 3 4 ] 8 4fc, 43MBWMIE 
SBI&CJiixif, JBU3, F-yFa^<0«#FSrffiSKPSE 

SG 2: 

**T8, X*?n?-v iffig liZWi&tb 

XbtfXZh . 

[HHcofa#*i«0j] 

[01 ] 2F^BJ]iO^E 
Bfig0-CS)i). 

[02] %«EL*-?OSBat=fflV^tl.S-f V9Vx.", 





3 1 


[03 ] 02 y^y'i "/ bffl7”U yf^'v b'^ 

10 1 


jXji'Mttcowm’mrrfoZ. 

1 02 

igBjSfgs© 



103 


1 0 

7 y^yi'y b 

104 

ii~>xW$k 

1 1 

yX/b7V-b 

105 

mmxj'vfU'jxh 

1 3 

®«ri£ 

106 

(*) 

1 5 


107 

m) 

1 9 

^ISJ 

108 

(#) 

2 1 

iBESO 

109 

■i y? Vx v b7"9 y b^3 

2 3 

«*&□ 

110 

'\'V 1' 

2 5 

7 70b?l 

111 

n.-TWMM 

26 

58**1 

112 


27 

7L 

2 5 1 

JXlVW 
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